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CAULKING A PIPE LINE BY COMPRESSED AIR. 
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LIDGERWOOD WP'G CO., 

> Bo Chi 

é oes 96 Liberty Street, Portiond. Ore. 

Cleveland, O. New York. New Orleans. 
STANDARD 

Cableways, : 

High-Speed oe 

Hoisting 

i Hoisting 

’ AND 

; Engines. 

Built on the Conveying 

; Duplicate 

; Part System. Devices, 





For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, 
en ditencinal and General Contract Work. 
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 NON-CARBONIZING OIL_~ 


FOR USE IN AIR CYLINDERS OF 


<< _AIR COMPRESSORS, : 


Also All Grades of Lubricants for use on Machinery 
Propelled by Compressed Air. 
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Established 1831. Annual Capacity 1,000, 


BALDWIN LOCOMOTIVE WORKS, 


Single Expansion and Compound Compressed Air Locomotives, 
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Adapted to every variety 
of service, and built ac- 
curately to gauges and 
templates after standard 
designs. 
Like parts of different 
" enginesofsameclass per- 
fectly interchangeable. 
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BURNHAM. “WILLIAMS & CO., 
PHILADELPHIA, PA., U. S. A. 
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Compressed Kir Mine cates 


Safe from fire, handier, more reliable and more economical in installation 
and operation than other systems; adopted by representative anthracite and 
bituminous collieries after exhaustive examination. On dona fide request of 
mine owner or superintendents, or other prospective buyer, we will mail free our 
Sth Edition, 216 page catalogue, of steam, electric and pneumatic locomotives. 


To accommodate correspondents not in the market for locomotives, a copy will 
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be mailed on receipt of 50 cents in stamps. 
Address mentioning ‘“‘CoMPRESSED AIR.”’ 


H. K. PORTER & CO., 540 Wood St. Pittsburgh, Pa. 
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BOSTON. NEW YORK. PITTSBURG. CHICAGO. ST. LOUIS. 


[National Tube Works Compan, 


MANUFACTURERS OF 
Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
Special Light Lap-Welded Pipe, fitted with the Converse 
Patent Lock Joint for Water and Gas Mains. 


Cylinders with Dished or Flat Heads for Carbonic Acid 
and other Gases. 


NEW YORK OFFICE, HAVEMEYER BUILDING. E 
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= PULSOMETER $a" 


“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 
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Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
i General Low Service Mining, Quarrying, Railroad, Irrigating, 
@ Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
{ a Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
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AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 


NEW YORK: CHICAGO: SAN FRANCISCO: 
66-68 Reade Street. 143 Lake Street. 35 New Montgomery Street. 


Rubber Goods_. 


OF FINE QUALITY, 
HOSE FOR ALL PURPOSES. 6 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE. § 
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STEAM HOSE, Etc. 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 
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{Do You Roast Your Ores ?; 


: 
YOU CAN SAVE 
Fuel, Cost of Repairs and Labor 
M 
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BY USING 





The Ropp Straight Line Furnace. | 





( 
FOR SALE BY 
( 
; 


PARKE & LACY CO., | 


$ 21 & 23 FREMONT STREET, - SAN FRANCISCO,CAL. } 








Sole Licensees. Catalogue upon Application. ] 
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q Lubticating | 


Used for lubricating 
Air and Steam Cylin- 
ders, and Main Bear- 
ings of shaftson large 
Hoisting Engines,pre- § 
vents them from get- 
ting hot. When engine 
stops, cup stops feed- 
ing. 


( 
McCANNA BROS., ! 


57 WELLS ST., 
CHICAGO, ILL. 
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EDUCATION 


Thousands have been helped to better 





pay and positions through our sys- 
tem of in- 
struction 
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<5 expressly 
pn for this 


Y purpose at a cost of 
$225,000. 


Courses of Steam, Electrical, Mechanical or 
Civil Engineering; Chemistry; Mining; Me- 
chanical and Architectural Drawing; Survey- 


Drafting; Prospecting; Bookkeeping; Short- 
hand; English Branches, 
cation at Home. 45,000 


$2 a Month Students and Graduates. 


Circular Free. State subject you wish to study. 


The International Correspondence Schools, 
Box 1132 SCRANTON, PA. | 


pays for a College Edu- 
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Write for Circular F. 
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THE MERRILL PUMP 


FOR PUMPING LIQUIDS BY__¥§_.—==— 


===] COMPRESSED AIR. 


A Successful and Satisfactory Direct 
Displacement Pneumatic Pump. 


Can be Operated by any make of; 
AIR COMPRESSOR. 


ANY MECHANIC CAN INSTALL THEM. 


~ MERRILL PNEUMATIC PUIPIP CO., 
~enf 141 Broadway, NEW YORK. 
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J. D. MILLER & CO., 


Taylor Building, 39 & 41 Cortlandt St., N. Y. 
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COMPLETE POWER PLANTS § 


FOR ALL PURPOSES _____osm 
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Engines, Boilers, Machinery, 
Mining and Milling Equipments. * 


SEND FOR CATALOGUES AND ESTIMATES ON WHAT YOU NEED. 


PEPE PEE EEE PEEP PEPE EP PE PPE PPE PSE > Pr PE Ps 


prea i Sn ea eccececce™ 








"THe *FO ST E R “= _-MiS ALTOMATS ETO TLE 
— 


sual 


FOR HIGH INITIAL AIR PRESSURES. 





peach ZS” FOSTER ENGINEERING CO., 


M:r'rs of VALVES FOR REDUCING AIR, 
STEAM, WATER ano GAS pressures. : NEWARK, N. J. 


EC RE CEE CEE CEE EEE EEE EEE ECE CEE CEECCEEE CECE EEE EEC EEE EEC ERS 


Mees ceccec ceguseeesccceorccceeceeesecocecececrcecece 


‘Papen panama mh 








COMPRESSED AIk. 





PNEUMATIC APPLIANCES. 


DRILLS, REAMERS, TAPPERS, 

RIVETERS, CAULKERS, CHIPPERS, 

HOISTS, MOTORS, COMPRESSORS, 
STAY BOLT CUTTERS, SAND SIFTERS, ETC. 











SEND FOR NEW CATALOGUE JUST ISSUED. 


C. H. HAESELER CO. 
Cor. {2th and HAMILTON STREET,- - - PHILADELPHIA, PA. 
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CAMERON STEAM PUMPS. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 














ADAPTED TO EVERY POSSIBLE DUTY. 





MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 
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¥ An Important Connecting Linkin Compressed Air Service. 


THE 


, Moran Flexible Joint 


For high pressure, indispensable. 
Tightness, safety, flexibility and durability 
assured. 
Parties making experiments with Com- 
> 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CoO., 
" . . - - KENTUCKY. 
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ESTABLISHED 1858. 
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“‘ Our Name and Brand a Guarantee of Quality.” 


High Grade Rubber Goods. 


CHANNELING SPRINGS. 


BELTING. SPRINGS. 
TUBING. MATS. 
VALVES. MATTINGS. 
HOSE GASKETS. 
TUBING. PLAY PIPES. 





LINEN AND COTTON HOSE. 


NEW JERSEY CAR SPRING & RUBBER COMPANY, 


MAIN OFFICE AND WORKS: 


Wayne and Brunswick Streets, Jersey City, N. J. 


BRANCH OFFICE: 10 BARCLAY StT., NEw YorK. 
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Compressed Fir. 


A MONTHLY PUBLICATION DEVOTED TO THB USE- 
FUL APPLICATION OF COMPRESSED AIR. 


W. L. SAUNDERS, - - Editor and Proprietor 
A. E. KENNEY, - - - - Managing Editor 
J. E. QUINTERO, - - - - - Treasurer 





Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50a year. Single copies, 10 cents. 





Advertising rates furnished on application. 


We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 

Allcommunications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 

London Office, 92 & 93 Fleet Street. 

Those who fail to receive papers promptly will 

please notify us at once, 


Entered as Second-Class Matter at the New York 
N. Y., Post Office. 
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A good deal has been written of late in 
the newspapers about the danger to which 
passengers may be subjected when riding in 
cars propelled by compressed air because 
of the storage of air under high pressure. 
Until recently experiments in the line of 
pneumatic traction were confined to air at 
moderate pressures, mainly because a safe 
bottle or receiver was not available. In 
designing a vessel in which to store the air 
it is necessary to consider the question of 
weight and asthe air pressure was increased 
the weight of common receivers became so 
great as to be prohibitive. Pipes of wrought 
iron or steel were all right when made of 
extra thickness, but the weak point was 
in the cap or joint at the end of the pipe. 
During recent years there has been im- 
ported a weldless cold-drawn steel tube 
which has served the purpose very well. 
This tube is known as the Mannesman 
bottle and is made in Germany. Its safety 
lies in the fact that it is drawn from a 
solid billet of steel, hollow throughout 
with rounded ends forming a vessel of 
uniform strength and with no joints or 
welds of any kind. One end of the Man- 
nesman bottle is tapped for a pipe of small 
diameter which connects with the interior 


and which serves as an outlet or inlet for 
the compressed air. This form of bottle is 
a safe vessel for air at pressures of 3000 
pounds per square inch, and it is so 
designed that a number of these bottles, 
each about the length of the space under the 
seats of a street car, are laid side by side and 
connected at one end, thus storing enough 
air, as in the case of the Hardie car, to run 
approximately 25 miles. 


Some experiments have been made with 
cold-drawn bottles made of nickel steel, 
which it is claimed will store air at 5000 lbs. 
pressure per square inch, and as the tensile 
strength of nickel steel is high, bottles made 
of this material should be able to safely carry 
large volumes of compressed air in a small 
space and without the hardicap of serious 
weight. Now the safety of a steel bottle 
carrying compressed air is a simple question 
of engineering. A boiler carrying steam at 
a pressure of say 100 lbs. per square inch is 
less safe than an air bottle, because the 
boiler is composed of joints and rivets, and 
carries superheated water, all of which being 
subject to variations of temperature, thus 
increasing the uncertainty as to the factor 
of safety. The reserve force contained in 
superheated water in a boiler is enormous. 
Should a break occur and the steam be 
released this water is converted into steam 
almost instantly, and acts in a sense like 
gunpowder or dynamite producing destruc- 
tion in its path. The air bottle is practically 
at all times subject to a uniform tempera- 
ture. It is designed to stand a certain 
pressure and if properly tested before use 
and a factor of safety established be- 
yond its working strains, there remains but 
little uncertainty or danger in its use. As 
a matter of fact these. bottles are easily 
tested before use, and engineers agree that 
in a vessel of this kind it is not necessary to 
establish so great a factor of safety as with 
boilers or other vessels which are subjected 
to changes of temperature and more or less 
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varying strains. In a boiler, for instance, the 
feed water may run low and by sudden con- 
tact of cold water on hot plates the normal 
pressure may be momentarily very much 
increased. No such conditions can exist in 
the case of the steel bottle. 

A better comparison with the air bottle is 
the strain upon a floor beam or the truss of 
a bridge. One might claim that a bridge is 
dangerous because it 1s subjected to hun- 
dreds or thousands of tons strain, yet this 
bridge when properly designed is intended 
to carry this strain and its strength of ma- 
terial is proportioned accordingly. It is 
customary in bridge construction to allow a 
wide margin or liberal factor of safety, 
because of vibration and other conditions 
which cannot be foreseen or estimated and 
which do not exist in the case of the air 
bottle. A cast iron column, even with a 
liberal factor of safety, is less likely to be 
safe than an air bottle, because blow holes 
may exist in cast iron beneath the surface, 
while with soft cold-drawn steel the mate- 
rial is uniform throughout. It should not 
be claimed, of course, that steel air bottles 
cannot be broken or that they are absolutely 
safe against explosions. Nothing in engin- 
eering is safe to a point of certainty, but it 
can safely be claimed that in the steel bottle 
the elements of uncertainty are small and 
easily controlled; that the bottles are 
not subject to deteriorating influences, as 
they are surrounded by free air on the out- 
side and compressed air on the inside ; 
that when made properly and carefully 
tested they may safely be used to carry 
air pressure strains of one-half the figures 
at which they are tested, and as it is quite 
possible to provide these vessels with blow- 
off valves they may be made practically safe. 

Even though an air bottle should explode 
when carrying air at pressures of several 
thousand pounds to the square inch, it is 
not likely to be as destructive as is usually 
supposed. These bottles are arranged 


in a series in some respects like the 
water tube boiler, which is considered to 
be the safest form of boiler made. Water 
tube boilers do not explode. There have 
been instances where one or more of the 
tubes has been disrupted, but the effect is 
only local, while with common cylindrical 
boilers, explosions have been frequent and 
the results serious. 

Air when released shrinks rapidly in vol- 
ume, because of a rapid lowering of tem- 
perature. This tends to reduce the force of 
explosion. The effect would very likely be 
local and of very short duration, as the air 
once released is soon discharged. 


Metering Compressed Air. 


As the installation of compressed air 
Central Plants for distributing power is 
gaining daily in importance, the problem of 
measuring the amount of compressed air 
at certain pressures used by any consumer 
confronts not only the Central Plant owners 
but also the consumer. The consumer 
should know how much air he uses in order 
to know that he is charged reasonably for 
it, and the Central Plant owners must also 
know how much every consumer uses in 
order to avoid abuse and to ascertain 
whether the plant is operated on a paying 
basis. 

Thus the Central Plant owners having a 
main supply pipe which may be branched 
off for distributing to mines or manufac- 
turing establishments will find the necessity 
of installing meters and other apparatus 
which cannot be tampered with, and which 
at the end of each month will be able to 
give, not only themselves, but also the con- 
sumer proper data, from which the bills 
for the month can be figured. 

The only way to properly determine the 
amount of compressed air used by any 
single consumer is to determine the amount 
of free air, which, if multiplied by the mean 
average pressure, will give the total amount 
of energy furnished. 

The Equitable Meter Co. of Pittsburg 
has studied the problem of metering 
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compressed air for a number of years 
and are now manufacturing meters which 
we understand are giving very good satis- 
faction; as tests which have been made 
show that the readings vary but a_ very 
small percentage from the actual. Their 
standard size meters for compressed air, 
which we illustrate herewith, will carry a 
working pressure of 100 lbs. They have, 
however, made some high pressure meters 
for measuring compressed natural gas up 
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COMPRESSED AIR METER 


to 500 Ibs. pressure. The meters are made 
in five sizes, as follows: 10, 20, 30, 40 and 
50,000 cubic ft. maximum capacity per hour. 
The reader will, of course, understand that 
the amount of air passing through a meter 
during a certain time means the amount of 
air in cubic feet at the pressure at which it 
passes through the meter, no matter if the 
air pressure is 1 lb. or 100 lbs, to the square 
inch, and then to find the total volume of 
free air passed, the volume of compressed 
air will have to be reduced into a volume 
of free air, 

We are also informed that there is very 
little pressure absorbed by the meter while 
the air passes through it, the pressure ab- 
sorption being only about I 0oz., no matter 
what the air pressure is. These air meters 
are provided with a special back pressure 


relief valve, preventing the wrecking of the 
meter in case high pressure air would be 
let into the meter or taken out of it too 
suddenly. 

The next question of importance to be 
considered is for both producer and con- 
sumer to know that the air pressure is as 
steady as possible, and sufficient to run the 
apparatus to be operated by compressed 
air, as there would be no use for a con- 
sumer to pay for a larger volume of com- 
pressed air at 50 lbs. pressure should he 
require 80 lbs. pressure, as a large quantity 
of air at a low pressure would not do 
his work; thus it would be necessary to 
install a compressed air Pressure Recording 
Gauge in connection with each meter, and 
at the end of the month the mean average 
pressure could be figured and this multi- 
plied by the number of cubic feet of free air, 
the product representing the energy fur- 
nished, would enable both producer and 
consumer to settle upon the amount to be 
paid. 

The problem has been explained clearly 
enough, but it may be added, however, 
that it would always be advisable to install 
a small receiver next to the meter and that 
the pressure recording gauge should be 
connected with this receiver; this, not only 
to avoid the vibration of recording finger, 
but also to prevent any shock to the meter. 

It should be noted also that a consumer 
situated far away from the Central Power 
Plant should pay more per unit of energy 
than one near by, for the reason that the 
friction in long pipes amounts to a certain 
percentage of power, and that a long pipe 
line is more subject to leaks and requires 
more attention than a short one, 

The reader will, of course, also under- 
stand that it is impossible to give an idea 
of the charge which should be made per 
unit of power, as the cost of producing 
compressed air varies considerably, accord- 
ing to localities, size of plant, whether 
plant is operated by steam or water power, 
whether, if operated by steam the engines 
are economical or not; but there is one 
thing certain, which is that if a Central 
Power Plant even be operated by steam and 
this plant would be of 1000 horse power, 
equipped with compound Corliss Engines, 
and would supply compressed air to, say 
five consumers, it should prove a great 
financial success, as it would save each 
consumer the installation of a small 200 
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horse power plant. These five 200-horse 
power plants costing much more by at least 
30 per cent. and not being as economical by 
at least 60 per cent. as a first-class 1000- 
horse power plant. 


In addition each consumer would require 
a fireman and engineer, while the Central 


Plant could be operated practically at the 
same expense for labor as a single 200-horse 


power plant. 


Multipliers to be used for transforming volumes of Compressed Air at 


various pressures into corresponding volumes of Free Air 
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1.068027 26 2.768602 | 61 
1.136054 27 2.836729 | 62 
1.204081 28 2.904756 53 
1.272108 | 29 2.972783 | 54 
1.340135 | 30 3.040810 | 55 
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1.408162 31 3.108837 | 56 
1.476189 32 3.176864 | 57 
1.544216 33 3.244891 | 58 
1.612243 |34 3.312918 | 59 
| 1.680270 35 8.380945 60 
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1.748297 36 3.448972 | 61 
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1.816824 87 3.516999 | 62 

1. = 88 3.585026 | 63 
1.95237 39 3.653053 | 64 

2.05 00405 40 3.721080 | 65 
2.088432 41 3.789107 | 66 
2.156459 |_42 3.857134 | 67 
2.224486 |48 3.925161 | 68 
2.292513 | 44 3.993188 | 69 

20 2.360540 45 4.061215 |'70 
21 2.428567 46 4.129242 | 71 
22 2.496594 47 4.197269 | 72 
23 2.564621 |48 4.265296 | 78 
24 2.632648 49 4.333323 | 74 
4.401350 75 





26 2.700675 | 50 


at atmospheric pressure of 14.7 pounds. 
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4.605431 78 6.306106 103 8.006781 
4.673458 99 6.374138 104 8.074908 
4.741485 80 6.442160 105 8.142835 
4.809512 81 6.510187 106 8.210862 
4.877539 88 6.578194 107 8.278889 
4.945566 83 6.646241 108 8.346916 
5.013593 84 6.714268 109 8.414945 
5.081620 85 6.782295 110 8.482970 
5.149647 86 6.850322 
5.217674 87 6 918349 s 
5.285701 88 6.986376 = 
5.358728 89 7.054403 = 
5.421755 90 7.122430 E 
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5.489782 O91 7.190457 4 
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6.033998 99 7.734678 > 
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Atmospheric Pressure 14.7 pounds = 30’ Barometric Pressure. Temperature 60° Fahr. 
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To find the volume of free air at atmos- 
pheric pressure corresponding to a volume 
of air under pressure, multiply the amount 
of air under pressure by the multiplier cor- 
responding to that pressure. 

For each one-tenth of an inch difference 
in barometric pressure below 30 inches, first 
reduce the volume of compressed air into 
volume of free air at atmospheric pressure 
of 30 inches or 14.7 pounds, according to 
the table. Then use the following formula : 

—a 300 Vv 

300-X 
in which V' represents the volume of free 
air at reduced atmospheric pressure ; V the 
volume of free air at atmospheric pressure 
of 14.7 pounds, and X the decrease in one- 
tenth of an inch barometric pressure below 
30 inches. 

For each 5 degrees difference in tempera- 
ture between end of pipe line and compres- 
sor, add or subtract, according to increased 
or decreased temperature, one per cent. to 
volume of free air. 

Examples: Assume that we have 320 
cubic feet of air at go pounds pressure, 
the atmospheric pressure being 14.7 pounds 
and temperature 60 degrees, both at 
receiver and end of line. In looking over 
table of multipliers we find that the multi- 
plier for go pounds is 7.12243. Thus the 
amount of free air would be 320 x 7.12243= 
2279 cubic feet of free air at 14.7 pounds. 

Suppose now that this would apply to 
Leadville, Col., where the barometric pres- 
sure is 20.4 inches. The volume of free air 
at that pressure would then be as per for- 
mula above. 

300 
300-96 

Assume now the temperature in receiver 
to be 60 degrees and that the air would be 
re-heated to 155 degrees, the volume of free 
air at 155 degrees and 20.4 inches baromet- 
ric pressure corresponding to above volume 
of compressed air would be 


2279 » = 3351 cubic feet. 


3351 x (1 oe )- 3987 cubic feet of free 
100" air at 155° and 20.4 


in, barometric pressure, 


in which 19 represents the increase of volume 
of one per cent. for each 5 degrees increase 
in temperature. 

The reverse can be done in order to de- 
termine the volume of compressed air at 
various pressures, when the volume of free 


air, barometric pressure, temperature of free 
air, temperature of compressed air and ter- 
minal pressure are known. This is effected 
by transforming the multipliers into dividers. 
Example: What will be the amount of 
compressed air obtained from 4000 cubic 
feet of free air at 60 degrees receiver tem- 
perature with initial barometric pressure of 
20.4 inches, initial temperature of 40 degrees 
and terminal pressure 90 pounds gauge? 
We first reduce the volume to 30 inches 
barometric pressure, and have 

V=Vix —— = 4000 x once -. 2720 

300 300 

cubic feet of free air at 14.7 pounds and 4o 
degrees. At 90 pounds and 4o degrees we 
divide the amount by the multiplier corre- 
sponding for go pounds, and have 


2720 
7.12243 


For an increase of temperature of 20 de- 
grees we will have an increase of volume of 
one per cent. for each 5 degrees; thus the 
total amount would be 382 x 1.04 =397 
cubic feet of compressed air at go pounds 
gauge pressure and 60° temperature. 

F, SCHMERBER, 


= 382 cubic feet. 





Improved Pneumatic Displacement Pumps. 


The application of air pressure directly 
upon liquids contained in submerged recep- 
tacles of suitable design as a method of 
pumping, is old and well known to Pneu- 
matic Engineers as the “ Displacement 
System.” 

While from a theoretical standpoint the 
efficiency of the “Displacement System” is 
low, its adaptability, by which existing 
economical sources of power may be util- 
ized for the production of the required air 


‘pressure, irrespective of the relative location 


of the source from which the water is taken, 
the low cost of installation when compared 
with an isolated pumping plant of the usual 
type, and the remarkable low cost of main- 
tenance more than offsets the low efficiency 
and renders the system desirable and appli- 
cable to many cases. 

The displacement types of pneumatic 
pumps shown by the accompanying illus- 
trations, embody recent improvements upon 
the construction formerly brought out by 
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the writer, many of which, installed during 
the past five years, pumping water under 
favorable conditions, are giving entire satis- 
faction to the purchasers. 

These early patterns consisted of one or 
more iron chambers adapted to be sub- 
merged in the liquid pumped, having liquid 
ingress and egress openings closed by 
suitable valves, and an air valve for control- 
ling the supply and release of air pressure to 
and from the submerged chamber. 

The air valve was placed in the chamber 
or directly on top, below the water level, or 
outside of the chamber above the water 
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FIG, I. 


level. In all cases the movement of the 
air valve was controlled by floats, within 
the water chamber, arranged to actuate 
the air valve directly, or connected with 
supplemental valves which governed the 
main valve. 

The mechanical difficulties encountered 
with these early constructions, and the ob- 
jections thereto are chiefly as follows: 

FIRST—The limited available actuating 
power of all kinds of floats suitable to be 
contained within the water chamber, ren- 
dering the pump inoperative if the air 
valves become clogged or stick. 


SECOND.—The very great tendency of 
closed floats to collapse or fill with water 
under high pressure. With open end floats, 
the excessive loss of air required to displace 
the water which enters the mouth of the 
open end float, until the air entrapped 
therein corresponds to the external working 
pressure. 

THIRD.—The possible disarrangement 
of the floats, or air valve mechanism, from 
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FIG, 2. 


the rapid influx or efflux of water. The 
injurious elements—sand, mud or sediment, 
and the chemical action of the water which 
causes the air valves to leak and stick. 
FOURTH.—The inaccessibility of the 
working parts, requiring the removal of the 


entire pump to make repairs of however 


slight a nature. 
The improvements embodied in the 
writer’s new type of displacement pumps 
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consist mainly, of the entire elimination of | adjusted to the maximum filling capacity 
floats, the removal of all valve-actuating of the water chamber, which is so pro- 
mechanism from the water chamber, and portioned as to exceed the discharge ca- 
pacity, thereby insuring complete fill- 
ing of water chambers. 

Pliable cup packings held out by 
brass tension rings are used on the 
piston valves to prevent air leaking. 
These cup packings, working in com- 
position cylinder linings, are subject 
only to the action of compressed air, 
from which sufficient lubrication is 
s| obtained by the oil taken up during 
compression of the air. 

In practice it has been found that 
these cup packings are exceedingly 
durable, wearing for several years 
and remaining pressure-tight. Being 
accessible they are easily and cheaply 
renewed if necessary. 

The automatic air valve may be 
placed just above the water level or 
any distance away from the water 
chambers, as shown by the bored 
well displacement type (Fig. 2). It is 
preferable, however, to place the air 
valve near the water level to avoid 
| the loss of air required to fill the 

connecting air pipes above. When 
4 the water chamber is nominally sub- 
merged the velocity of influx will 
carry the water in the air pipes some 
the placing of a self-contained air valve distance above the water level, and to a 
above the water level, thereby avoiding the _ still greater height by an increased submer- 
difficulties mentioned. gence. With the bored well displacement 

Figure I, is a sectional view through the _ type (Fig. 2), there is usually sufficient sub- 
chamber of a single-acting 
type of the improved pump, ¢ < 
showing the water admission }* y—4r—r—w 
and discharge valves,and the |" | 
absence of all other moving 
parts below the water level. = 

The automatic air valve 
which is the subject matter 
of U.S. Patent No. 609943, 
August 30th, 1898, consists 
of a main air valve con- 
trolled by an auxiliary valve, 
both of which are driven 
by differentiated pistons on 
which the air pressure is ap- 
plied. By this means the 
valve motion is prevented 


from hanging up in a central 4 | 
position. . * 


The movement of the air 
valve is predetermined and FIG. 
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mergence to reduce the clearance loss very 
materially. 

The water chambers are made in various 
forms and sizes to conform to the con- 
ditions of the sources or wells from which 
the water is taken. 

The single-acting types are adapted for 
moderate service up to 50 gal. per minute 
capacity. 

For heavier service the duplex types 
|Fig. 3] are recommended. 

Figure 4 represents a “combination plant” 
pumping from one or more wells by modi- 
fied types of the well known * Pohle Air 
Lift ,” discharging therefrom into a receiv- 
ing well at the surface, from thence by a 
“Duplex Displacement Pump” to any 
desired point of delivery above the surface. 

With this combination water may be 
effectively delivered at distant elevated 
points, by a single Air Compressing plant, 
irom bored wells having a submergence 
only sufficient for the economical operation 
of the “Air Lift” in discharging at the 
surface. 

These pumps are manufactured by the 
Merrill Pneumatic Pump Co., 141 Broad- 
way, New York. F. H. MERRILL. 


Portable Motor. 





The development of the Stow Flexible 
Shaft affords an interesting example of the 
progress of the age of mechanics. It is 
used to operate drilling, tapping, reaming 
and grinding tools for portable work. 

It has gone through the experience of 
“rope drive” from any convenient shaft. 
Then electricity was adapted with fairly 
good results—the chief objections were ex- 
pense, danger and the necessity of a skilled 
mechanic to run it. 

A Compressed Air Motor is now em- 
ployed and embodies the required conven- 
lence and economy. 

The motor is mounted on wheels so as to 
be moved easily from one point to another. 
The following description of its general 
construction will show its adaptability to 
machine shop works. 

The motor complete on its base, as shown 
in Fig. 1, in which one side-plate has been 
removed to show the interior construction, 
weighs 300 lbs., and occupies a space 20 ins. 
long, 18 ins. wide over wheels and 14 ins. 
high. With an air pressure of 8o lbs. it is 
capable of developing 8 horse power. It is 


provided with a 6-in. pulley (P) on one end 
of the shaft, while at the other end is a pro- 
jecting counter-shaft capable of running at 
two speeds, and on which can be slipped a 
patent universal joint flexible shaft coupling. 

With a pressure of 80 Ibs. the maximum 
speed of the engine is 1,400 revolutions per 
minute, 

The construction of the motor is extremely 
simple, and consists of a substantial cast- 
iron base plate 20 x 14 ins., Fig. 3, upon 
which, in a water and dust tight box, 
12% x 7% 13 7-16 ins., are two small 


oscillating cylinders, having a diameter of 
3 ins. and a stroke of 3ins. The two piston 
rods connect directly to a solid forged shaft, 
1% ins. in diameter, which has three good- 
sized bearings, two in the end plates, and 














FIG. I. PORTABLE MOTOR, 


one in the center column, which is cast with 
the bed plate. This column also contains 
the inner trunnion bearings for the cylin- 
ders, and into its top is screwed a heavy 
lifting ring, which is used to support the 
motor over the work when desired, or it 
can be used to transport the motor about 
the shop if there is a traveling crane. The 
outer trunnion bearings are in the end 
plates, as will be seen in both figures. 

The back of the cylinders, corresponding 
to the cylinder head, is turned concentric 
with the trunnion to present a convex cylin- 
drical face to the valve block (B), which is 
a cast-iron block with a concave cylindrical 
face corresponding to the outer ends of the 
cylinders and containing properly-spaced 
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inlet (S) and exhaust ports (EF). 
block is held in place against the cylinder 
ends by suitable springs and adjustment 
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2. STOW FLEXIBLE SHAFT AND MOTOR, 


This valve screws. 
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The gear case (G) at the end op- 
posite the pulley contains two pairs of gears, 
a z-in. and a 5%4-in., 
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and a 234-in. and a 
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5-in. The smaller gears are mounted upon 
the engine shaft, which is hollow at the end 
and contains a slip key, provided to lock 
either gear to the engine-shaft. The larger 
gears are firmly keyed to a short counter- 
shaft, from which power to operate the 
flexible shaft is taken. At the maximum 
speed of 1,400 revolutions per minute, there 
are, therefore, two shaft speeds, 485, 773, 
according to the pair of gears in operation, 
which is controlled by simply pushing in or 
pulling out the slip key. Any other speed 
can be obtained by throttling the air supply, 
with, however, a corresponding reduction 


been lately supplied in a neat design, by 
Fairbanks, Morse & Company, of Chicago, 
as shown in the cut herewith. 

The machine consists of one of their 
Combined Gasoline Air Compressors, 
mounted complete on a truck, making a 
portable outfit which can be easily drawn 
about. It is supplied with two square water 
tanks; one for cooling the engine cylinder 
and the other for cooling the air cylinder. 
The air receiver tank is located under truck 
and connected to compressor with unload- 
ing valve interposed, thus maintaining a 
steady and uniform pressure. The gasoline 
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PORTABLE AIR COMPRESSOR. 


in power. While designed primarily to 
operate flexible shafts, the motor is also 
arranged to take the place of any small 
engine, and the driving pulley admits of its 
use for a variety of purposes ; for example, 
it can be placed near and belted directly to 
a polishing machine, an emery grinder, 
brass lathe, etc. 

The motor is being built and introduced 
by the Stow Flexible Shaft Co., 26th and 
Callowhill Sts., Philadelphia, Pa. 


Portable Air Compressing Outfit. 
The long felt want for a compact and 
serviceable Mounted Air Compressor has 


tank is suspended at back of truck and un- 
der cylinder. The engine is fitted with a 
silencer for exhaust, is equipped with both 
electric and torch ignitors, and is all con- 
nected up ready to run. 

The compressor illustrated herewith was 
built for the Cleveland Ship Building Com- 
pany, to be used in connection with pneu- 
matic riveting tools in the construction and 
repairing of vessels. 

It will be noticed that the machine is self- 
contained on one iron frame, and the pistons 
of the power cylinder and the air cylinder 
are connected by distance rods. In this 
way one crank and connecting rod serves 
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for the operating of both power and air 
pistons. 

The machine has a capacity of 70 cubic 
feet at 80 pounds pressure. Gasoline is 
used for fuel and as the engine is of about 
12 horse power, the machine if kept to its full 
load would consume approximately twelve 
gallons of gasoline for a run of ten hours. 

The engine is equipped with an automatic 
governor which feeds fuel in proportion to 
the amount of work supplied, which in this 
case would be the quantity of air delivered. 

The air end is fitted with an automatic 
unloading valve. This valve controls the 
pressure, keeping it to a given point. When 
the amount of air used is less than that 
delivered, the unloading valve comes into 
action, and the air cylinder is cut out, thus 
relieving the load upon the engine, and by 
this fuel is saved. 





Mail Tubes in times of a Blizzard. 


THEY SAVED THE LOCAL SERVICE, BEING 
INDEPENDENT OF SNOWDRIFTS. 





One of the worst snow storms that ever 
visited the Eastern States was experienced 
during Feb’y 12th, 13th and 14th. Steam, 
electric and ordinary traffic were suspended, 
and the New York Sun makes the follow- 
ing report on the Compressed Air systen: 
of transmitting mail : 

“The storm did not cause half the delay 
in the local mail service that many smaller 
storms have caused, and Assistant Post- 
master Morgan declared yesterday that it 
was the pneumatic mail tubes that saved 
the service. The tubes run from the main 
Post Office to the Produce Exchange, from 
the main office to the Grand Central Palace 
and from the main office to the General 
Post Office in Brooklyn. The Forty-second 
street line has a number of branch lines 
that connect with branch stations between 
the General Post Office and the Grand 
Central Palace. The tubes being under 
ground, of course, unusual conditions on 
the surface do not affect them, and since 
the changes that have been made in their 
management and operation they have done 
remarkably good service. 

It has always been New York’s experi- 
ence in .a storm that tied up the street 
traffic to have the mail service tied up, too. 
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The big wagons could not get around in 
the storm to collect the mail from the sta- 
tions and things simply had to wait until 
the conditions were improved. ‘This has 
caused untold inconvenience and trouble 
and in some cases loss to business people. 
The Assistant Postmaster said yesterday 
when he was asked about the condition of 
the city service : 

“There has been little or no delay in our 
city delivery, and this has been largely due to 
the effectiveness of the pneumatic tube ser- 
vice. The mail wagon service was seriously 
hampered and for long distances was ren- 
dered practically useless by the snow. But 
the tubes did their work on time and most of 
the downtown and uptown mail went 
through them. They were especially ser- 
viceable in delivering the mails to what is 
called the Wall street section of the city, 
Brooklyn and the upper section of Manhat- 
tan borough also profited from the fact 
that the snow could not block the tubes. 
They certainly have proved to be an espec- 
ially valuable adjunct to the postal service 
in weather like this, and have enabled us 
to deliver large quantities of mail, which, 
under the old mail wagon system, would 
have stalled in the main office here.” 

The Assistant Postmaster explained 
that the tubes carried nearly all the first- 
class letter mail between the stations they 
connected, and that in the delivery of 
special delivery letters, particularly, there 
was scarcely any noticeable delay. It took 
the messengers who carried these letters 
after they reached the offices a little longer 
to get around, of course, but that was all. 
Some of the Post Office folks and some of 
the employees of the Despatch Company, 
which owns the tubes, declared that all 
during the storm the Post Office beat the 
telegraph companies when they came into 
competition, and that letters when they 
bore the 1o cent special delivery stamps, 
reached their destination ahead of telegraph 
messages sent at the same time. 

The delay in the mail service was con- 
fined entirely to the out-of-town service 
and the service in that part of the city where 
the tubes do not reach. But the service in 
those parts of the city was better than 
usual, too, for the effective work of the 
tubes made it possible for the postal author- 
ities to withdraw some of the wagons used 
on the tube route and send them to the 
unsupplied districts to help out.” 
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COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editorof COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such corre- 
spondence will be observed, viz., all communica- 
tions should be written on one side of the paper 
only ; they should be short and to the point. 


’ 


Editor of ‘Compressed Air”: 
Could you give me any information about 
water getting in the air of a compressed 
air pipe line? We drain our receiver every 
three or four days, but do not get any water 
to speak of. The air is piped about 300 
feet. 
Wilkesbarre, Pa. e. Sm. 

To thoroughly deposit the moisture from 
the air of your compressed air pipe line 
before it leaves the receiver, you will find it 
necessary to cool the air in the receiver to 
at least a temperature of the surrounding 
atmosphere. A simple illustration of why 
this is so would be the falling of dew dur- 
ing still evenings in the warmer seasons ; 
during the day the air becomes heated and 
at all times has more or less moisture in it; 
during the evening this same air becomes 
cooled to what is known as the dew point 
and the moisture is condensed and deposi- 
ted as dew. To apply this to compressed 
air: the air becomes heated during com- 
pression and the moisture is held in a form 
of vapor ; if the air is cooled before leaving 
the receiver this moisture will be condensed 
and deposited there in an amount directly 
proportional tothe lowering f temperature. 
If you desire to avoid all water in the pipe 
line, you should cool the air in the receiver 
lower than the temperature of any surface 
it may come in contact with in passing 
along the line. 

In laying a compressed air pipe line it is 
highly advisable to select the coolest pos- 
sible position for a receiver, say where it is 
shaded and the wind can pass around it or 
when water is at hand emerse it. By putting 
additional receivers into the line and so 
locating and constructing them as to cool 
the air below its initial temperature, you 
will be able to overcome your difficulty. 
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An editorial in the November, 1898, issue 
of “ Compressed Air” [page 521] describes 
the cooling system in the Anaconda Copper 
Mines, where numerous receivers in the 
form of old boilers are used with a success. 

Compressing air by the Compound sys- 
tem makes the discharge into the receiver 
at a much lower temperature than in single 
stage compression. This would also help 
you to overcome your difficulty. 


St. Paul, Minn., Jan. 16, ‘99. 
Editor of “* Compressed Air” : 

Page 433 of ‘‘Compressed Air,” in an 
article on “ Liquid Air,” reference is made 
to Prof. Dewar’s table of the density of 
some gases at a temperature of 15° Centi- 
grade, and at a pressure of 3000 atmospheres 
per square inch, 

Will you please have the kindness to ex- 
plain how these very high pressures are 
obtained, and what materials are used for 
this purpose. 

Thanking you in advance for your infor- 
mation, and always thankful for the useful 
information to be found in your ‘‘ Com- 
pressed Air.” FREDERICK THEDE. 

Such pressures as 3000 atmospheres pres- 
sure per square inch could be obtained by 
multiple or stage compression, just the 
same as 3000 Ibs. per square inch is ob- 
tained, only the compressor would need to 
be of special construction to suit that high 
pressure. Or it could be obtained by com- 
pressing the gas, say to 5000 lbs. pressure 
per square inch, and then connect the 
storage tube or flask to hydraulic pump 
and pump in water until the gas had been 
compressed to required pressure. Either 
or bronze tubes or flasks made the 


proper thickness of wall to withstand such 
pressures would answer perfectly well. Care 
should be taken, though, that the metal is 
of dense enough grain to prevent escape of 
gas through metal itself. 


steel 





‘“Compressed Air’: Halsey, Ky., 2-24-'99. 
Enclosed please find money order sub- 
scription to ‘* Compressed Air ”’ for one year. 
You say your Journal is devoted to the 
useful applications of compressed air. Why 
could not compressed air be applied to 
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blacksmith’s forges? It seems that a plant 
might be established in a city where there 
are forty or fifty blacksmith shops and the 
air piped to them, thus doing away with 
the bellows, and, in many shops where light 
work is done, the helper as well; or at any 
rate the helper could do something else 
besides pumping a bellows, and the proprie- 
tor would pay for the amount of air he got. 
Also pipes might be carried into any 
tailor or dressmaking shops on the line and 
by means of a tiny engine run the sewing 
machines for them. 

In discussing the project with a friend 
here, it was objected that the air holds too 
much water for a blacksmith’s forge. Could 
not perfectly dry air be delivered anywhere 
by passing the current over quick lime ? 
Please answer in ‘“ Compressed Air.” 

N. LAFON, 


When you have read “ Compressed Air”’ 
for one year you will find what common 
practice it is to operate blacksmith’s forges 
by compressed air. It was used for that 
purpose in the year 1640, and going back 
further the bellows may be considered as 


the earliest air compressor. Your friend’s 


objection will not hold good (moisture in 
compressed air is only a relative term de- 
pending upon temperature); nearly every 
railroad and machine shop using compressed 
air applies it to blacksmith’s forges with 
good results. 

In Paris they use it to operate sewing 
machines, and it would be a boon to civili- 
zation if it were used in the larger cities of 
this country. At the present time the tailor- 
ing shops of New York are undergoing 
investigation. Large numbers of operatives 
are packed in small! quarters and work many 
hours each day to eke out an existence, the 
greater part of which is spent in these sweat- 
shops inhaling vitiated air and the exhala- 
tions thrown off by the human beings thus 
circumstanced. 

Compressed air used for operating the 
machines in these places would be of incal- 
culable benefit to those who must earn 
their livelihood by such means. What could 
be more desirable than taking from the 
pure atmosphere, God’s free air, compres- 
sing it, thereby killing any invidious germ 
that might by accident be in it, and distrib- 
ute it through the exhaust of the motor to 
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the army of people who are located in these 
awful holes. 

Your questions bring us back to the much 
mooted subject, ‘‘ A public supply of Com- 
pressed Air,” and this will be accomplished 
when the demands and the increased appli- 
cations of compressed air hold out induce- 
ments enough for capital to invest with 
some show of profitable returns. 





Duluth, Minn., Jan. 26th, 1899. 
Editor “‘Compressed Air’: 

For the benefit of myself and other 
readers will you please say in your next 
issue, why, if compressed air is used in 
transmission of mail for limited distances 
in New York and Philadelphia, it cannot be 
used in like manner, over long distances, 
say for instance to transport mail from one 
to the other of above named points. 

Yours truly, 
D. M. PHILBIN. 

The use of compressed air for the trans- 
mission of mail and parcels is not limited as 
to distance, and such a system could be 
constructed between New York and Phila- 
delphia, but there are many things to be 
taken into consideration as to whether such 
a system would be of commercial value. 

First: Let us consider whether there 
would be any advantages in speed between 
the two points. An express train on the 
Pennsylvania Railroad covers the distance 
between Jersey City and Philadelphia (go 
miles) in about one hour and forty minutes. 
The rate with which pneumatic tube car- 
riers travel in the present system in New 
York City is at the rate of a mile in a min- 
ute and a half. Consequently the saving of 
time—supposing that a carrier and a train 
were dispatched at the same time—would 
be in favor of the train, but there is this 
advantage in regard to pneumatic tube that 
the carriers could be dispatched at very short 
intervals, whereas mail carried upon trains 
has to wait the scheduled departure thereof. 

If a line of such length were constructed 
without relay pumping stations, all the com- 
pressing being done from the terminals, the 
initial pressure and necessary volume of air 
would be tremendous, and this alone would 
make the cost so great that it would be out 
of the question. 
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What may be accomplished some day 
is a system constructed from New 
York to Jersey City; from Jersey City to 
Newark; from Newark to Elizabeth ; from 
Elizabeth to Rahway; from Rahway to 
New Brunswick ; from New Brunswick to 
Princeton Junction; from Princeton to 
Trenton ; and so on with stops at principal 
stations to Philadelphia. But in this case, 
each line between cities would be an indi- 
vidual system with terminals together so that 
a carrier dispatched for Newark could con- 
tain mail for say two stations beyond, but 
as for a pneumatic tube line between Phila- 
delphia and New York, it is believed that 
the railroads are superior for this sort of 
transportation. 

The pneumatic tube system has accom- 
plished marvelous results in crowded cities 
where mail had to be formerly carried by 
wagons or trolley cars. This is the field for 
pneumatic tubes, and it is only a question of 
a few years before railroad mails coming 
into cities at the rate of 45 miles an hour 
will not be carried thence to the Post-Office 
at the rate of 4 miles an hour by the anti- 
quated wagon, but by pneumatic tubes at 
the same rate of speed that they came into 
the city by express trains. 





Editor “Compressed Air”: 

A copy of your monthly publication has 
been given me lately; being interested in 
pneumatic appliances, but more especially 
in its use for steering vessels. It has been 
tried and approved of for ten years past, but 
has not come into universal recognition for 
this purpose yet. While formerly tried on 
a U. S. vessel and a coast steamer with suc- 
cess, its last application is in the U. S. 
Monitor Terror, which did some good work 
during the late war, and proved effective, 
with many other uses to which it was put 
on board, but more especially in its use for 
steering. The slow progress in its adoption 
has come from other systems more strongly 
backed, and owing to too much red tape 
at Washington. Senator Chandler, on Dec. 
6th, 1898, brought the subject forward in a 
resolution, asking why the pneumatic sys- 
tem is so overlooked, when it has proved so 
effective. It is gaining ground every day 
for everything, here and abroad. 

The Scientific American of March 2oth, 
1897, and March 7th, 1898, has an article 
on the pneumatic system on the U.S. Moni- 
tor Terror, with illustrations. To corrobo- 


rate what I write, I can refer you to many 
reports of the Navy Department and others, 
endorsing the system for the Navy. 

The elevated road has talked of using 
compressed air, but there is a pressure to 
have electricity adopted. 

I have been much interested in Mr. R. P. 
Whitelaw’s article you publish. 

JOSEPH C, WALCOTT, 
Stamford, Conn., Feb. 2oth, 1899. 
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618,242.—Hydraulic Air Compressor. A. A. E. 

Sterzing, New York. 

This invention consists of a series of injectors, 
operatively connected and each provided with in- 
lets and outlets for air and water, a chamber be- 
ing provided for receiving the discharge from the 
ports, having independent outlets tor the air 
and water, The injector inlets are telescopically 
arranged, and terminate in concentrically-dis- 
posed annular ports, having a deflector adjacent 
thereto, means being provided for adjusting the 
inlets so as to vary the area of the ports. 
618,243.—Hydraulic Air Compressor. 

Montreal, Canada. 

A chamber, wherein the air and water are sep- 
arated, is provided with a blow-off device or con- 
ductor, having a valve adapted to prevent the 
escape Of air into the return column of water, 
the casing of this valve is formed with an outlet 
and inlet. A sleeve projects into the latter hav- 
ing a piston therein, while a weighted lever, ful- 
crumed to the casing, is connected to the piston, 
thereby closing the valve when the pressure falls 
below a certain limit, thus preventing outflow 
through the conductor. To maintain the even 
flow of water, the walls of the chamber are pro- 
vided with deflector-plates. 


C. H. Taylor, 





618,204.—Air Brake. E, A. 

Springs N.Y. 

This 1s an automatic air-brake having a brake- 
cylinder, a retaining-valve, and an escape valve 
adapted to be closed by overpressure located be- 
tween the cylinder and valve. The escape valve 
consists of a cylinder having an end port and an 
inwardly projecting flange. Its piston is formed 
with a notch in its periphery, while a spring 
tends to hold the valve open until overcome by an 
excess of pressure. ’ 


Hauerwas, Saratoga 





616,997-— Air Purifying and Ventilating System. 

W.S. Whitney, Glens Falls, N. Y. e 

A reservoir containing water is provided with 
an outlet above the level of the water, while an 
air-supply-pipe extends below the level. When 
the air is introduced through this pipe into the 
water it is forced upward tothe outlet by means 
of acentrifugal air-ejector. : 





618,615.—Air Moistener and Attemperator. W. H. 

Prinz, Austin, Illinois. 

A plurality of compartments, having air circu- 
lating therethrough, are divided by perforated 
screens, the latter being kept moist by means of 
spray-nozzles. Other nozzles, below the first- 
mentioned ones, are connected with sources of 
water and air-supply under pressure, that of the 
air being in excess. The water is thus atomized 
to permit of its ready absorption by the air pass- 
ing through the apparatus, 








COMPRESSED AIR. 608. 


ALPHABETICAL LIST OF PNEUMATIC INVENTIONS. 


For which United States patents have been granted. Prepared for COMPRESSED AxrR from official 


records by GRAFTON I,. MCGILL. 


APPLIANCE. 


NAME OF INVENTOR. 





DATE OF Issur. | No. 
AE ARM RON EIS & osce esciucstetgned Vis tusl gd oe ING WON s\ 6 5 is igeceies Sines i April 16, 1878 | 202,368 
OY | RGR ateseeeS, > sacews INORG. 0's023s:c0 « .| Oct. 22, 1889 | 413,205 
BS) Se Rieara aie, as sts laicio eisinve,«ieeqemed NOYES) 504 0.040 .| Jan. 28, 1896 | 553,565 
CC eee Ree eT Tee er SS scaamenemyes | July 21, 1896 | 564,389 
EO Oe Ce ee  ncewase es | Nov. 10, 1896 | 571,095 
DD Natta Wb emesis Ooneeae eer me Ah aents 0 6saaemers Nov. 24, 1896 | 571,786 
Mim ISbG sicker: cgeqshiasyoeneuns es MES oe gkcecisiene ouelale Feb. 22, 1898 | 599,348 
neha Sa aiewa Hans aie elened <6 45 . Sipe ss suvaksigaod Feb. 22, 1898 | 599,349 
ec aRh ses eee spd coe seadbaene ex INGRIS CEA 6. eisin: ersacers Nov. 23, 1897 | 594,033 
{kw abRs ew asia as ses eSees PER ice Miee mare.diarsoresiael’ April 12, 1898 | 602,094 
(PAGE she eee eae ses Oe A ee March 4, 1879 | 212,972 
Ble atten wan me iweaienees OMELOIRs «6 0c00s's.3. 00.003] OS 8, 1894 | 519,681 
“ 2 te July 7, 1896 | 563,612 
RE Ser suwiln sale Saas ovate mare 80.6 eins SF stan hanaen auc August 24, 1897 | 588,913 
SB  eeab Gewese oy Feb. 8, 1898 | 598,678 
Si sibp ete on Patewinie pe dereouice peas POSTING «6 a6 .60:0°4:9:6 August 3, 1875 | 166,404 
Os ind Contre camens SD. ang eereweme August 3, 1875 | 166,405 
Aa P aeRO Seeds’. August 3, 1875 | 166,406 
Nh ach a ee EOE BO 8 oars 7 Nov. 2, 1875 | 160,575 
M0 Oeckineade seomcraie aeicennt PYANGE sy oso c0cesaienieii June 18, 1878 | 204,914 
PB ied acon res wailed w. Javayelofer MOURNE: o6.6:i5 5 25.0%.4,5 Feb. 19, 1884 | 293,774 
ME gi ansia se4 etree PELEINS: 4 caavloaaieeneas July 13, 1886 | 345.537 
a PR ip Sno As add wR SO Ope ale = faa aca aces Feb. 8, 1898 598,887 
“6 PICKEMING ...... 60-66 v.08 Jan. 19, 1886 | 334,466 
Set iwi aha was BR ei cosas seas eer es June 26, 1888 | 385,198 
pee eis MS en daipe nie 40<eeer Nes 4, 1888 | 393,784 
te 6d BE Re FGA Bes¥ arp ae's Me ee July 23, 1889 | 407,445 
RR = ittthewUeeeehasesimeteweewel “ gxbeak-e aes June g, 1896 | 561,811 
i Leeae aeemes FEN Saee ceeyes SE Seige a daewieecornent June = 21, 1898 | 605,904 
S -tanidenssedestea Wank eoneay ee CO June = 21, 1898 | 605,905 
SG = BS aas qimmaaeemeAges cays Pritebards sods sc5 Seas Sept. 10, 1889 | 410,922 
S. seca sdnmewanssdas Pritchard et al. March 5, 1889 | 399,158 
bids a-amRais aaa vt | eee March 5, 1889 | 399,157 
BS noe dine ashi a Rale@ Goarnraleerwen Pelton ....0:20.050000s0c00] SEpts 2S, 16925) 452,352 
| aiabiaaies ewe EDeERSS +b caNaes | Oct. 3, 1893 | 506,185 
‘s FANKBIONG:. 6.6.60 es. aceree sis July II, 1893 | 501,359 
Tr ee er ree POOUCURN 66.615. vac o4.ae0 oS June 13, 1893 | 499,582 
% $5) bavamioatin cure bah wbdaien Be | Jan. U1, 1898 | 597,220 
Mi _n beSeu salen baaawen.ad BOVE oc. 40-00 a, 0:00 need | Oct. 10, 1876 | 183,206 
Meh: sae Oe amas GAG Mae aie TRON 50. 3-30.4% dest May 14, 1878 | 203,647 
6 Asai Heads saneekat sega eoNeu RRR a aai.6: siniwjaraiors Dec. 18, 1883 | 290,269 
3 _ woaoneteaicasoriienetacesot oe fs TRE LOS | Dec. 10, 1889 | 416,953 
S _ Seed ereat oowoaeeas iC ee July 29, 1890 | 433,040 
RR See cnn ede oie tannin Gente ROWASONG ci. Sais. 5505s Oct. 7, 1890 | 437,800 
NS” ede Wig id la Ghageiew ed loudperdaas Or ene August 4, 1891 | 457,215 
ey GeamaaREN RENE = | aehena TT a a a Feb. 27, 1894 | 515,616 
Rea Sao Rae DNR ab O18 whee se Te ere Feb. 27, 1894 | 515,617 
CC CCE ee ee Tee ere PIC NOTOSON 5 0 6:56 :5:5. 95% 000 Jan. 23, 1894 | 513,145 
Up SAAN MEGA SE ce eee TOV OUIE 5 a oika se eadee sere | Oct. 6, 1896 | 568,923 
gee apes esse eencelhheswepadat Rogersieteal 5. oi: «:ssierere] Jan 21, 1896 | 553,204 
ee Redfern ...... .... >| June 15, 1897 | 584,705 
ss Lirkd'a3 Ge de ab dal aweswasiaen ee ree August 11, 1874 | ...... 
FF Gea hbo Se rc oR g, saw otdiaieeenes oaae SUES io soos cise sc ecene | May 29, 1877 | 191,261 





609 COMPRESSED AIR. 


ALPHABETICAL LIST OF PNEUMATIC INVENTIONS,.—Cont. 














APPLIANCE, NAME OF INVENTOR. | DATE OF ISSUE. No, 
PE eRWo tink pris, aeabeisevsv ae At RE | Sept. 30, 1879 | 220,178 
ee anise @ ee ECT PRO en RE eee aes, June 17, 1884 | 300,401 
ed etre ictal gk wig RO Pn Sees .. | et. 28, 1884 | 307,344 
I ee cecisintenre ben 05S Vives sta ns mee, ORT ad eee ee oe | Sept. 29, 1885 | 327,027 
2 Se an RE ANC on nator, Nov. 10, 188 330, 164 
Bee Soe ce Pkneultwihe tN eas esa OID Soil cdi. oscoust tae Jan. 24, 1888 | 376,970 
ee eta hu Sohne ws sss b0% Bo Soa sieenlv amstnawie Feb. 28, 1888 | 378,628 
RG Rew e hhan sil shine ass temas MS Rewkitae erielesiges May 8, 1888 | 382,667 
IE ES AEE ee eA | July 31, 1888 | 387,018 
TSE ye SU eee Rh ey ciriseuinon tne Ca tatee June 25, 1889 | 405,855 
BE in as, caw sy siee ev nsn es Fe eactemes mawiee June 25, 1889 | 406,006 
ee es esis nwasieanecea Le LSS Oe Jan. 28, 1890 | 420,821 
(oe ee eee a OE ee April 22, 1890 | 426,144 
s ee | ee errr i 26, 1891 | 452,942 
ES ae a ee MER hes eins cta hte Feb. 16, 1892 | 469,176 
che Oe 2 Oey /vanwae ewe RI sk bed) c-n noes Feb. g, 1892 | 463,701 


VOLUME No. 3. 


& 


Volume No. 2 of “Compressed Air” is exhausted, and 
attention is called to Vol. No. 3, which will include all the 
numbers of Compressed Air printed from March, 1898, to 
February, 1899. 


READY MARCH 15th. 


Only a limited number of these volumes will be bound, 
therefore all those who desire to secure them should place their 
orders now. 


*’ PRICE (postage prepaid), - - $2.00 
Other books on Compressed Air furnished. Send for cir- 


cular. 
COMPRESSED AIR, 
26 Cortlandt Street, New York. 
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: COMPRESSED AIR TOOLS. ; 


: Pxeumatic Motor Hoists, Drits, . § 
Reamers, Tappers, CRrANe a 
CenteR GRINDERS, ETC., ETC. ..... ° 


DRILLS MADE IN FOLLOWING SIZES : 


gacarekts nae e howd 10 
0 extra "Lk | . 15 Ibs. 


ai ah eC ee ies oli o& ...,.8% Te 
1 extra Ee iss 7) wigdo. 49 lbs. 


PNEUMATIC MOTOR HOISTS. 


$ 

* 

° 

$ 

$ 

° 

$ 

> 

$4 HOISTS IN THE FOLLOWING CAPACITIES. 
: CLASS A. Differential. 

1,500, 3,000, 5,000 and 10,000 lbs. 

¢ Length of Lift per minute 10 to 18 feet. 
$ CLASS B. Quick Acting Friction Brake. 

$ 


800, 1,500 and 2,500 Ibs. 
Length of Lift per minute 28 to 36 feet. 


EMPIRE ENGINE & MOTOR CO., 


OFFICE AND WORKS: ORANGEBURGH, N. 
CORRESPONDENCE SOLICITED. 
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COMPRESSED AIR PRODUCTION ; 


or, 


The Theory and Practice of Air Compression, 


By W. L. SAUNDERS. 


M. Am. Soc. C. E. 
Bound in Cloth. Price, $3.00. 


This publication is a practical treatise on air compression. 
The subject matter was printed serially in sixteen numbers 
of “Compressed Air,’”’ and the demand for back numbers 


containing the Articles was so great, it has been published 
in one handy volume. 

Rules, tables, and data of value to engineers. 

Mailed on receipt of price. 


COMPRESSED AIR, 
26 Cortlandt Street, 
New York. 


“The subject is treated exhaustively, both from a his- 
torical and engineering standpoint. The information is of 
greatest value to all those interested in the compression of 
air.” 

Iron Age. 


“ Embraces a full and clear description of the conditions 
of economical air compression and of the various machines 
and devices employed for the purpose. The writer has the 
best facilities for acquiring the fullest information in this 
special line.” 

American Machinist. 
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The Steatns-Roger Manufacturing Company, 
CONSTRUCTING ENGINEERS. 


Chlorination Mills, Electric Plants 











—_ | 
~__ Compressed Air Plants of any capacity. | 
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i ROGER’S IMPROVED CRUSHING ROLLS. 


Patented in the United States and Foreign Countries. 


‘“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the best type of roll yet devised. 


E 
= 
e 
General Manager, = 
MOLLIE GIBsOoN & A. J. MILLs, Aspen, Colorado.” E 

| Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. | 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. S. A. 
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UNITED STATES METALLIC PACKING CO., 


PHILADELPHIA, PA. 





Manufacturers of the most economical Air Tools in the 
market, such as 


PNEUMATIC HAMMERS, 


DRILLS, 
8 TRACK ‘SANDERS, 
P BELL RINGERS. 
Metallic Packing for All Kinds of Service. 
CHICAGO OFFICE: OFFICE AND WORKS; 


1003 MARQUETTE BUILDING. 427 NORTH {3th STREET. 


. 
» 
J 
ee ae ee ee 
+ 


a I 


MANNESMANN TUBE WORKS, 





IManufacturers of...... 


Seamless Rolled Tubes_—— > 


— tor Gases, Compressed 


Air, Etc. e aa © . e - 
Tested and approved by the 


gg of UNDER HIGH PRESSURE. 





America. 
Each Tube is carefully tested, Representative : 
anda ety wn —_ a 
tificate is furnished wit 
encts tube. CHAS. G. ECKSTEIN, 


249 CENTRE STREET, - - NEW YORK. 
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Dad 


Established 
L8S33. 


Dad 


C. & G, COOPER Co 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 





TRIPLE ExPpaANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 
Horse-power. 





— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. . 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgx. 
















AIR HOISTS . 


COMPRESSED AIR. 


SESEEES ERE ER GREEK EEGae 


NEW YORK OFFICE : 


122 LIBERTY STREET, Rooms 1005-1006, NEW YORK. 


MANUFACTURERS OF 













635 MONADNOCK BLOCK, - 


TRIAL ORDERS SOLICITED. 


Chicago Pneumatic Tool Co. 


| mine UMATIC HAMMERS 
PISTON AIR DRILLS 
PNEUMATIC RIVETERS 
CASTING CLEANERS 


All Machines Guaranteed Against Repairs for One Year. & | 


Sent on Ten Days Trial, Subject to Approval. wt wt wt 
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OVER 200 IN USE IN THE UNITED STATES. 


OVER 3800 IN EUROPE. vt vt ut 
REFERENCES FURNISHED UPON REQUEST. 


CHICAGO, ILL. 
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SURFACE 
For CONDENSERS 
MARINE Mounted on 
= Combined Air 
STATIONARY at 
Circulating 
SERVICE. Pumps. 





—— a 
PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER. 


Issed tg. Officers of all Railroads G. ‘WILFRED PEARCE, 


ae neem THe POCKET LIST or 


$1.00 per ennum. | RAILROAD OFFICIALS 
vertising rates on application, 
THE OFFICIAL ~ iy 
RAILWAY EQUIPMENT Deseriptive of freight and pte 
REGISTER ej eats omen 
Subscription Price, $5.00 per annum. Single copies, $1.00, 
THE RAILWAY EQUIPMENT & PUBLICATION CO, 
24 Park Place, New York. 





t 





Electrical, Steam and 


Ge |_ Compressed Air ot 
|| Apparatus es 


St. Paul Building, 
New York. 
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Trimo Giant Pipe Wrench 


The strongest, safest and most 
durable Pipe Wrench in the 


a SL Made and adapted for 
= all kinds of work as well as 
SSS SS SE hard or rough usage. Send for 


catalogue of Trimo tools. 


TRIMONT MANUFACTURING CO., Roxbury, Mass. 
FOR SALE BY ALL JOBBERS. 
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/ COMPRESSED AIR 
INSTALLATIONS... 


SUPERINTENDED. ' 


Railroad and Other Plants Equipped. 
Compressed Air Transmission. iCompressed Air. 


J 
I am prepared to report on engineering : 

questions connected with compressed air , and the Transmission and Application 
) propositions in manufactories, contract work, of Compressed Air. 
} railroad machine shops and any other enter- py FRaNK RICHARDS. 12m0, cloth, $1.50 
prise that now uses hand or other power. John Wiley & Sons, New York. 
I make a specialty of enumerating the uses 
of air power, devising means for their main- 
} tenance and supervising their installation. 

Ten years practical experience in build- 
ing and operating air motors. I solicit 
correspondence with street and suburban rail- 
! way companies contemplating change of 
motive power. 


HENRY D. COOKE, 45 Broapway, N.Y. 
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Practical information upon Air-Compression 
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NARA ARAMA . HORTHAND “How? 


THE ELF-TAUCHT siucy oi ihe 


: Manual of Phonography, by Benn Pitman 

and Jerome B. Howard. A perfect self-in- 

| structor. Over 355,000 sold. Thousands 
. 















have mastered it; socan you. Sold by all 


booksellers, or we will send with P4ono- 
AN INDUSTRIAL REVIEW 


graphic Reader and Phonographic Copy Book, 
Magazine-has been aptly described as, 


post-paid, for $1.25. Catalog and full infor- 
* The Engineerin; ——~ / 
“ The Contry ° the industrial world Ay e Review 2 





mation free to those who wish to investi- 
gate first. Send name on postal card. 
THE BENN PITMAN SYSTEM 

pees be two in coe” its has for 44 years been the standard. Called 

leading articiee treat the subjects upp e by U. S. Bureau of Education “* The Amer- 

ao o coninbutors include the foremost ican System.” First prize, World’s Fair. 
: oie and Index to the world-wide range of a 
literature — American, English, French, and It 


THE PHONOGRAPHIC INSTITUTE Co., 
) is read in every nook and corver of the civilized word, It 222 W. 4th St., CINCINNATI, OHIO. 
is founded upon the idea of meeting the requirements of the 
and bramy men who manage, think, arid plan for the 
, engineering. Co an ag el Jectrical, rvilroad, are, and 











I circu- — a 
pm rl a sonia ch ge than bas ‘- Soe egr ee oy ~< eo ~?¢ 
c 
inf pelos oe _— active mao nage needsto keep een Potente, Trade Marks, Bhosiewe, ry 
Tents oa mys page carries a living Searches as to Novelty ; ReportsonInfringe- { 


Sore caer dustrial oe as sberribers 
its 

te oad tel fevelf is Ks 

Soot acliainar. Sample copy free. - 


20 Cents a Number; $3.00 a Year. “ 
S&S THE ENGINEERING MAGAZINE, 
_,520-522 Liberty St., New-York, U.S. A. 


ments; Patent Matters Exclusively ; 15 years 
Experience. Refers to Publishers this Maga- 

zine. FRANKLAND JANNUS, 
Attorney-at-Law, Havemeyer Building, 26 9% 
Cortlandt St., New York City.—Office in 
Washington, Atlantic Building. : 
Always have ‘itle Examined before Invest- & 
ing i in Patent Property. 
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‘Gasouiné Eyetne Gin Gampaescon, 


DIRECT CONNECTED. 
A NEw MACHINE & 


~&—_SIMPLE, ECONOMICAL, DURABLE. 


SEND FOR CA’TALOGIE. 





FAIRBANKS, MORSE & CO., 


CHICAGO, ST. LOUIS, ST. PAUL, 
CLEVELAND LOUISVILLE, MINNEAPOLIS, 
CINCINNATI, KANSAS CITY, DENVER, 
INDIANAPOLIS, OMAHA, SAN FRANCISCO. 
LOS ANGELES, PORTLAND, ORE. 
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By Smaller Sized Air Compressors 


we Call to mind the successful operation 
of various applications of Compressed Air 


The American Gas Furnace Co., Elizabeth, N. J., 
uses a class “KE” for shaping refractory 
material for furnace work. 

The Illinois Trust and Savings Bank Building 
use a Class ‘* E”’ for operating the Shone Sys- 
tem of raising sewage e and pneumatic dispatch 
tubes. TheCompressor is driven by belt from 
electric motor 

L. L. Manning & Son, Plainfield, N. J., use a 
Class ** EE” tacked up on the wall for driving 
pneumatic tools for lettering on marble and 
granite. It is a convenient machine for these 
and similar works. 

Catalogue No. 32 
AIR COMPRESSORS—12 Standard Types and 


many special patterns. 


Catalogue No. 41 
ROC 


DRILLS—Mines, Quarries, Tunnels, 


Gradient Work, Good Roads. 


Catalogue No. 72 
HLE AIR LIFT PUMP—Water Works, Rail- 


roads, Factories, Irrigation, Etc. 


“eINGERSOLL-SERGEANT 2" 


Havemeyer Building, New York. 




















CLAYTON AIR COMPRESSORS 


and every 





other 


purpose to 
which 


Compressed 
Air 

can be 
applied. 





CLAYTON AIR COMPRESSOR WORKS, 
CATALOGUE. 26 Cortlandt Street, NEW YORK. 
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